Identification of structural requirements for analogues of atrial natriuretic peptide (ANP) to discriminate between ANP receptor subtypes.
The structure-activity relationships for affinity and selective binding of atrial natriuretic peptide (ANP) and analogues to guanylate cyclase coupled (CC) and non-cyclase coupled (NC) receptors in rabbit lung membranes are described. We have designed a series of peptides to try to identify the minimal sequence involved in specific recognition of each receptor subtype. The affinity of the peptides was determined from competitive binding experiments. Several peptides derived from the rat ANP sequence, e.g., des-[Phe106, Gly107, Ala115, Gln116]ANP-(103-125)NH2 (4), des-[Cys105,121]ANP-(104-126) (5), and [Acm-Cys105]ANP-(105-114)NH2 (9) have high affinity and selectivity for the noncoupled site. Peptide 4 was the most selective ligand with an affinity superior to that of ANP-(103-126). This compound does not displace the radiolabeled ligand from the guanylate cyclase coupled receptor at the highest concentration tested (100 nM). The structure-activity relationship for affinity and selectivity is discussed. Comparison of the peptide sequences suggests that the structural feature responsible for recognition of the NC site resides in a single sequence of seven contiguous amino acids from the cyclic core of the hormone. The corresponding heptapeptide retains affinity to the guanylate cyclase uncoupled binding site and is proposed to encompass the minimal sequence for specific recognition of the non-guanylate cyclase coupled ANP receptor.